Introduction
The U.S. Geological Survey (USGS) completed a geology-based assessment of undiscovered, technically recoverable continuous oil and gas resources in the Upper Ordovician Point Pleasant Formation, Utica Shale, and correlative units-Antes Shale and Indian Castle Member of the Utica Shale-of the Appalachian Basin Province (U.S. Geological Survey, 2002) . The assessed area includes parts of Maryland, New York, Ohio, Pennsylvania, Virginia, and West Virginia ( fig. 1) .
This assessment was based on the geologic elements of the Ordovician Point Pleasant/Utica-Lower Paleozoic Total Petroleum System (TPS) (Enomoto and others, 2019) , including: (1) hydrocarbon source rocks (source-rock richness and levels of thermal maturation and associated oil and gas generation and adsorption), (2) reservoir rock-type distribution and properties (mineral composition, porosity, permeability, brittleness), and (3) timing of petroleum generation. The assessed Upper Ordovician strata primarily consist of organic-rich mudstones, calcareous shales, and argillaceous limestones deposited in a marine environment. The strata containing oil-prone Type II kerogen are preserved within the Upper Ordovician Point Pleasant Formation, Utica Shale, and correlative units in the Appalachian Basin. Thermal maturation in hydrocarbon productive areas indicates that the hydrocarbon resources are self-sourced. The regional structure of the strata is east-southeast dipping; therefore, downdip is to the east-southeast, and thermal maturation increases to the east-southeast.
Using this geologic framework, the USGS defined five continuous assessment units (AUs) within the Ordovician Point Pleasant/Utica-Lower Paleozoic TPS and quantitatively estimated undiscovered, technically recoverable oil, gas, and natural gas liquids (NGL) resources for two of the five AUs (tables 1 and 2). The Point Pleasant-Utica Foldbelt Gas AU, Logana Shale Oil AU, and Logana Shale Gas AU were not quantitatively assessed because of insufficient evidence of movable oil or gas in these shales from production data or production test data. Input data used to assess two of the continuous AUs are listed in table 1.
Definition of Assessment Units
All Point Pleasant-Utica shale AUs include the areal extent of the Upper Ordovician Point Pleasant Formation, Utica Shale, and correlative units-Antes Shale and Indian Castle Member of the Utica Shale-where at least one of the formations has at least 1 weight percent total organic carbon (TOC) (Wallace and Roen, 1989; Ryder and others, 1998; Repetski and others, 2008; Riley and others, 2012; Eble and others, 2015) .
The areal extent of the Point Pleasant-Utica Shale Oil AU also includes where these formations are mature for oil generation, as indicated by measured and modeled vitrinite reflectance equivalent (VR e ) values from 0.6 to 1.3 percent (Eble and others, 2015) . The western and eastern boundaries of the AU are defined by the 0.6 and 1.3 percent VR e contours in Eble and others (2015) . The northern boundary of the AU is the United States-Canada border, and the southern boundary of the AU is where the mudstone and shale of the formations grade southward into carbonatedominated rocks.
The areal extent of the Point Pleasant-Utica Shale Gas AU also includes where these formations are interpreted to be mature for gas with natural gas liquids and dry-gas generation, as indicated by measured and modeled VR e values greater than 1.3 percent (Eble and others, 2015) . The western boundary is defined by the 1.3 percent VR e contours of Eble and others (2015) , and the downdip, southeastern boundary of this AU is defined by the Allegheny structural front, including the eastern Pennsylvania section as illustrated in Faill and Nickelsen (1999) . Most of the northern boundary of the Point Pleasant-Utica Shale Gas AU is defined by thermal maturity greater than 1.3 percent VR e and TOC greater than 1 weight percent, but part of the northern boundary of the AU is the United States-Canada border. The southern boundary of the AU is placed where the mudstone and shale of the formations grade southward into carbonate-dominated rocks. [MMBO, million barrels of oil; BCFG, billion cubic feet of gas; NGL, natural gas liquids; MMBNGL, million barrels of natural gas liquids. Results shown are fully risked estimates. For gas accumulations, all liquids are included in the NGL category. F95 represents a 95-percent chance of at least the amount tabulated; other fractiles are defined similarly. Fractiles are additive under the assumption of perfect positive correlation. Shading indicates not applicable] 
